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Proceedings of the Environmental Protection Agency
PUBLIC MEETING ON WASTE LEACHING

Dueto the critical importance of protecting the nation's ground water resources, laboratory
leaching of wastes is a valuable tool for making waste management decisions. Leaching test
methods are used to assess: () whether a waste should be classified as a hazardous waste, (b)
waste treatment process effectiveness, and ¢) whether land disposal is an appropriate means of
managing particular wastes. Leaching tests and data also serve as the source terms for the
subsurface fate and transport modeling that is akey component of the risk assessment process on
which waste management decisions (such as listing and de-listing) are based. They form the basis
for decisions on assessing the effectiveness of waste stabilization processes and for assessing the
long term impact that treatment residues will have on the environment.

Current EPA leachability test methods have only been scientifically validated for very limited
applications (i.e., hazardous waste characterization and land ban). They have not been shown to
be valid for making waste-site specific risk assessments. In addition, even for the waste
characterization and land ban applications, the current test procedures have known weaknesses.
Asaresult of these limitations, the Agency does not have the tools necessary to perform the
guantitative risk assessments needed to give waste disposers credit for site- and waste-specific
factors that might act to reduce the risk to human health and the environment. Such a situation
may result in over-regulation. The lack of appropriate testing protocols to adequately evaluate
treated wastes may also be acting as a barrier to the use of innovative waste treatment processes.

Recognizing the importance of leaching science, EPA’s Office of Solid Waste held apublic
meeting to address these issues on July 22-23, 1999. The meeting was held in Crystal City, VA,
in conjunction with EPA’s 15th Annual Waste Testing and Quality Assurance symposium, and
provided aforum for Federal and State regulators, research scientists, and the regulated
community to:

. discuss issues related to estimating the leaching potential of wastes and contaminated
materials,

. discuss the history of the Agency’ s |leachate estimation tests,

. review the state-of-the art with respect to leachate estimation, and

. solicit input on how the issues can be addressed.

This document provides a summary of these discussions, organized in the order in which
technical presentations were made. From the agenda, you may select the proceedings of each
speaker’s presentation, and, where available, a copy of their presentation materials, aswell asa
list of the attendees: attendees.pdf.

I mportance of this M eeting (Greg Helms EPA/OSW)
Greg Helms of EPA’ s Office of Solid Waste, Hazardous Waste I dentification Division, reviewed
some of the issues related to the current leaching tests and their application in the Resource

Conservation and Recovery Act (RCRA) program. A copy of Mr. Helms' presentation materials
is available through the following link: helmsl.pdf. During his presentation, he summarized the
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issues associated with the Toxicity Characteristic Leaching Procedure (TCLP), noting that the
test is based on a codisposal mismanagement scenario where the waste in question is assumed to
be disposed of in asanitary landfill. For many large volume wastes (e.g., mining residuals, utility
ash) such a mismanagement scenario is not a plausible one. He also noted that the TCLP is
designed to replicate leaching in an acidic environment, however, in some waste management
situations, the waste is subjected to leaching at high pH. For those materials that pose their
greatest hazard when exposed to alkaline leachate, use of the TCLP will underestimate leaching
potential. Mr. Helms posed several questions to the group, to provide focus and context for the
discussions over the next two days:

1 Given the large uncertainties associated with both the fate and transport models and the
health impact values, how accurate and precise do the leaching tests which serve as the
source terms for the models, have to be?

2. Can the deficiencies with using the TCLP for the various RCRA applications (e.g.,
assessing the hazard posed by alkaline wastes, determining leaching potential in
monodisposal situations) be fixed with minor changes or does the Agency need to adopt a
totally different approach?

3. The Toxicity Characteristic (and the TCLP) is based on assuming improper management
in asanitary landfill. Given the changes that have taken place in the past 20 years, isthis
still an appropriate mismanagement scenario to employ in the characteristic? If not, what
would be the appropriate scenario or scenarios to use?

4, How can time dependent processes (biodegradation, oxidation, reduction, washout,
physical stressors) which can act to both lessen and increase leachability be incorporated
into the estimation procedure?

5. Isthere an existing test or tests that should be considered as replacements for the TCLP to
characterize wastes?

6. How can changes in the existing tests or a new test be validated?

7. Can measurement of fundamental properties of the waste be used to replace leaching tests
or to overcome test limitations?
8. The current scenario assumes that the hazard posed by the waste is contamination of

ground water and subsequent ingestion of the contaminated water. Should the Agency be
concerned about other routes of exposure (e.g., volatilization of the waste and subsequent
breathing of contaminated air)?

9. How should the Agency balance the tradeoffs between test accuracy, test time, and cost?

10. Should the waste characterization process be waste type specific (e.g., different tests and
scenarios depending on the type of waste)?

11.  Where should mobility testing end and modeling begin?

During the question and answer period, a participant asked how the Agency would use the results
of the conference. Mr. Helms said that the Agency will issue a report describing actions that the
Agency may take, and detailing the science behind any changes to testing protocols that may be
implemented.
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Background of Toxicity Characteristic leaching Procedure (TCLP)

In 1982, as an employee of the EPA, Todd Kimmell (currently with the Argonne National
Laboratory) played akey rolein the development of the TCLP. Mr. Kimmell presented an
overview of the intent of the TCLP, reviewed the process used to develop the test, and discussed
some of the current concerns with the test procedure. A copy of Mr. Kimmell’s presentation
materiasis available through the following link: kimmell1.pdf.

Mr. Kimmell described the TCLP as the second generation of leaching tests at EPA, replacing
the Extraction Procedure (EP). The TCLP was developed in response to the 1984 Hazardous and
Solid Waste Amendments (HSWA), which directed EPA to examine the EP and make changesto
ensure that it accurately predicts leaching potential of wastes when mismanaged. Congress was
specifically concerned about the:

. ability of the EP to accurately represent mobility under awide variety of conditions, and
. fact that existing characteristics did not identify wastes that were hazardous due to
organic constituents.

The Resource Conservation and Recovery Act (RCRA) directed EPA to establish characteristics
that identify wastes that pose a threat when improperly managed. One of the characteristics
established was the Toxicity Characteristic (TC), which was devel oped to identify those wastes
which might result in contamination of ground water if improperly managed. EPA was faced
with the task of choosing one or more mismanagement scenarios for the TC. Several options
were evaluated, with codisposal in a municipa waste landfill chosen as the single scenario to be
applied to all wastes. This scenario was believed to be the most appropriate reasonable worst
case. The EP was a batch extraction leaching test, based on the municipal waste co-disposal
scenario, which presented operational difficulties, including problems with generating a
reproducible leachate, questionable applicability to organic contaminants, and it was
inappropriate for analysis of volatile organic compounds (VOCs).

In response to HSWA, the TCLP was developed to correct the deficiencies of the EP. Leaching
tests are but one component of the TC, which also uses a groundwater transport model to set
regulatory levels against which concentrations in the TCLP extract are compared. The regulatory
levelsin the TC represent a back-calculation from an acceptable chronic exposure level ina
receptor well, through the unsaturated and saturated zones, back to the source, the bottom of the
landfill. In addition to the groundwater transport model, the EPA Composite Model for Landfills
(EPACML) isakey component of the TC.

The TCLP was intended to be alaboratory test designed to simulate leaching in a municipal
landfill. During the development of the TCLP, the Agency considered whether the:

. mismanagement scenario upon which the test is based is appropriate for all waste types,
. test protocol can be applied to site-specific risk assessment, and
. individual elements of the test are applicable to specific waste types
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Scientists from EPA and the Oak Ridge National Laboratory (ORNL) embarked upon aresearch
effort, using large-scale lysimeters to generate municipa waste leachate (MWL). The MWL was
used to leach avariety of wastes under simulated landfill conditions (column leaching).
Laboratory-based |eaching tests, both batch and column mode, were also used to leach the same
waste. The results of these experiments were analyzed statistically to determine which of the
laboratory tests best matched the lysimeter data. This research program resulted in atest that:

. Retained the EP' s batch extraction format as the basic mode of the test, because it was
shown to be more accurate than column extraction.

. Employed an acetate buffer leaching fluid to simulate the effect of decomposing
municipa waste.

. Was shown to be more accurate than the EP and other available laboratory leaching tests.

. Was suitable for assessing the leachability of organic compounds.

. Met the HSWA mandate.

The TCLP is operationally similar to the EP, and comprises the following elements:

. An initial separation of liquid and solid phases

. Particle size reduction of monolithic materials.

. Batch-wise extraction (using arotary apparatus) of the solid phase with a simulated
leaching fluid (leachant) for an 18-hour period.

. Separation of the liquid and solid phases, resulting in aliquid extract.

. Combining the extract (leachate) with any original liquid phase.

. Analysis of the combined sample for target constituents.

While the two tests have similarities, the TCL P development team was given the task of
addressing the shortfalls of the EP. They developed the zero-headspace extractor to minimize the
loss of VOCs during extraction. Operationa problems were minimized by using a pre-
determined recipe for the extraction fluid and specifying glass fiber filters for liquid/solid
separation. Precision and ruggedness were improved by controlling test variables, and practical
considerations were addressed, such as ensuring that the test produced sufficient extract for
subsequent analyses. Although the TCLP has been promulgated for nine years, concerns with the
test remain:

|s the municipa waste co-disposal mismanagement scenario the right one to model ?
Is the test sufficiently accurate and precise?

Does the test evaluate the impact of physical stabilization and monolithic wastes.

The test presents operational difficulties with some waste types (e.g., oily wastes).

Is the infinite source assumption inherent in the EPACML model, and modeled by the
TCLP, valid?

. Is the TCLP end-point (concentration in leachate compared to regulatory threshold)
appropriate, or should the end-point reflect amass of constituent leached over time?

Since the purpose of the meeting isto obtain stakeholder input into EPA deliberation on future
directions, and in that vein, Mr. Kimmell felt that any future directions should consider:
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The more complex the situation(s) being modeled, the more complex the model.

The more accurate the target for the model, the more complex the model.

The more information you want your model to provide, the more complex the model.
The more complex the model, typically, the higher the associated effort and cost.

While good science must be the primary consideration, practical constraints must also be
considered.

EPA Science Advisory Board (SAB) Reviews of Waste L eachability

Dr. Ishwar Murarka, of ISH Inc., isasoil scientist who served on EPA’ s Science Advisory Board
(SAB) Environmental Engineering Committee during the time that the SAB reviewed the status
of leachability estimation methodology. He provided a summary of the SAB’ s findings and
recommendations. A copy of Dr. Murarka's presentation materialsis available through the
following link: murarkal.padf.

In 1992, the SAB released the report “Leachability Phenomena - Recommendations and
Rationale for Analysis of Contaminant Release”, recommending that the Agency conduct a
review of its waste leachability procedures. Specifically, the SAB recommended that the Agency
study and better understand the mechanisms controlling leachability; and develop better
conceptual models for waste management scenarios with special emphasis on:

redox potential

leaching fluid composition and properties
matrix in which waste resides

type of management unit (pile, landfill)
contact conditions (cover, cap, liner, effects;)

The SAB report also recommended that the Agency :

. study the effect of long term stresses on the waste and management unit and how they
will affect waste properties and leachate rel ease;

. develop avariety of contaminant release tests and test conditions to assess potential
release of contaminants from different types of sources of concern,

. improve mathematical models to complement |aboratory tests of leachability,

. field validate leach tests before broadly applying them.

. define the controlling mechanism prior to developing or applying any leaching tests or
models.

. understand how the controlling mechanisms influence, either directly or indirectly, the
release and environmental fate.

. refrain from applying any extrapolation of a set of conditions or stresses appropriate for

one purpose to another without reasonable verification of relevance.

The latest SAB Environmental Engineering Committee (EEC) commentary “Waste L eachability:
The Need for Review of Current Agency Procedures’ (EPA-SAB-EEC-COM-99-002, available
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at www.epa.gov/sab/reports) was aimed at drawing the Administrator’s attention to the need for
review and improvement of the TCLP, because:

. the TCLP is broadly applied;
. leach tests can be improved by accounting for additional parameters; and
. the Agency’ s reliance on a single mismanagement scenario has caused difficulties.

The difficulties cited in the commentary include the issues raised in Edison Electric vs. EPA
(1993), where the Court ruled that the Toxicity Characteristic rule must bear “some rational
relationship to mineral wastes in order for the Agency to justify the application of the toxicity test
to those wastes’ aswell as Columbia Falls Aluminum Co. vs. EPA (1998), where the Court
ruling cited the language in the earlier Edison Electric case and vacated the application of the
TCLP to the characterization of aluminum smelter wastes. In this case, the court believed that
the high akalinity of the waste, monofilling of waste, and very low liquid-to-solid ratios were
important variables not accounted for in the TCLP. The SAB/EEC recommended that EPA:

. improve leach test procedures and conduct afield validation before implementing new
procedures;

. study the various applications of the TCLP, and then generate improved leach test
procedures.

Dr. Murarka closed by noting that the SAB/EEC anticipates that multiple leaching tests may be
needed to meet the multiple uses to which the TCLP is currently being applied.

Stakeholder Per spectiveson L eaching Problem

Scott Marris, from EQ Inc. (awaste treatment and disposal firm that deals with the TCLP on a
daily basis for waste identification and verification under the Land Disposal Restrictions.
program) stated that the TCLP is generally a good predictor of leachability, and acknowledged
that, while it is difficult to develop a“one sizefitsall” test, it isimportant that the Agency retain
the concept of atest that is ssimple and inexpensive. He aso believesthat it isimportant that the
Agency maintain the concept of having to only run one test rather than conducting multiple
leaching tests on a particular sample, noting that multiple tests/samples are a problem for private
industry because of elapsed time while waiting for test results, as well as testing costs.

Mr. Marris said that is critical that industry can get results as quickly as possible due to the
economic consequences of having to hold off on management decisions pending test results. He
suggested that EPA should consider adding additional compounds, and suggested the TRI list as
a source of those additional compounds.

During the question and answer period at the end of the session, participants asked questions of
the morning’ s speakers.

David Friedman, EPA/ORD, asked about the size of the treatment batches and the variability of

the testing results. Scott Marris responded, noting that, although different companies treat
different size batches, his company treats 200 cubic yard batches. Within a particular waste
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stream there can be some variability, although pH does not vary too much between batches. His
company will not accept a batch for treatment unless it meets their requirements.

Trish Erickson, EPA, asked if asingle test procedure would be defined as asingle test with a
variety of leaching fluids, either on the waste coming in, or in post-disposal. Scott Marris
responded that he believed that approach would work, athough the practicality of testing post-
disposal is questionable. The TCLP aready has a break-point for waste pH, for example, if the
pH islessthan 5 you would use the acetate buffer and if it is greater than 5 use the acetic acid
leaching fluid. The problems have been found in higher pHs and perhaps we do need another
leaching fluid. Perhaps a buffer or neutral pH or one that more closely matches the average
rainfall pH for that specific region of the country. He stated that the pH might depend on the
actual landfill to which the material was shipped and that those facilities may already have such
information available.

Harley Hopkins, American Petroleum Institute (API) commented on the effect that |eachability
might have on groundwater, saying that APl would like to maintain asimple test and the
flexibility to apply knowledge about the waste to get an estimate of the leachability and fate
transport of these materials.

Judy Kleiman, EPA Region 5, asked about the pH range of waste |eachate at treatment and
disposal facilities. Scott Marris responded that the pH at hisfacility isalkaline, but certainly less
than 12.

David Kosson, Rutgers University, asked if there had been a systematic comparison between the
TCLP results of the materials going into the landfill and the quality of the leachate that you are
observing across the large number of sites? Scott Marris responded that he did not know of such
acomparison.

David Sussman, Poubelle Associates, commented that, when the hazardous waste regulations
first came out, there was the EP Tox test that caused chaos across the land, and when the TCLP
test came out for characterizing all waste, it also caused chaos across the land. But, now 10 years
later into the TCLP, he did not believe that any changes in testing procedures will cause chaos.
He suggested that a“one size fits al” approach will not work, that instead, we need to have
leaching tests that match the materias, the leaching scenario, the management scenario, and
every thing else. He went on to say that he hoped that the basic TCLP is not drastically changed
and that EPA can come up with leaching procedures for all of the other scenarios.

David Hassett, University of North Dakota, commented that he was concerned about the idea of
measuring the pH of the leaching fluid after the test and relating that to a starting pH of the
leaching fluid. He believesthat the pH of the leaching fluid is usually controlled by the waste
itself, and in particular, ahighly alkaline leachate is not the result of starting with an alkaline
leaching fluid, but rather, having an alkaline waste through which the leaching fluid passes. His
concern isin how one could simulate the actual conditionsin alandfill in arevised testing
procedure. He was specifically concerned about starting with an alkaline leaching fluid as a
means of modeling the alkaline leachates that have been observed for some wastes.
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Hans van der Sloot, Netherlands Environmental Research Foundation (NERF), asked why the
target analyte list in the TCLP had been limited to the current list, noting that the European list is
much longer. Mr. Marris responded that the list was based on the EP Tox. He said that the
individual analytes were chosen because at the time the list was developed, they were the only
elements for which the EPA had data and toxicity numbers, noting that the TCL P was devel oped
from drinking water standards. Mr. Marris agreed that the EPA could look into expanding the
list of constituentsin the TCLP.

Garry Haworth, New Hampshire Dept of Environmental Services commented that multiple
leachates for multiple uses would require multiple testing and certification, and if the Agency
focuses on the extractant, it still leads to multiple methods.

A participant asked how the science advisory board deals with uncertainty inthe TCLP, and is
there amaximum level of uncertainty? Dr. Murarka responded, noting that the SAB does not tell
the EPA what level of uncertainty to chose to base their policies on, and that there are a number
of ways uncertainties and inaccuracies occur and are calculated.

Session |1 - Modeling and Risk Assessment
Importance of L eachate Testsin the Assessment Process
Dr. Ishwar Murarka, of ISH Inc., provided an overview of how leachate test results are used in

modeling and risk assessment. A copy of Dr. Murarka s presentation materialsis available
through the following link: murarka2.pdf. He enumerated the general types of leaching tests:

. Batch Equilibrium - asingle test, thisis the approach used by the TCLP

. Column tests - usually asingle test, this approach is laboratory-based, and may comprise
either complete or partial renewal of the leachant, or no renewal at al

. Partitioning/Distribution Coefficient-based - not atest at al, but a calculation for organic
materials based on partitioning coefficients or distribution coefficients between dissimilar
liquid phases.

. Solubility-based - not atest at all, but for many metals, there are data available in the

literature that describe the activity (concentration) of a given mineral form of the metal at
agiven pH. Having these data, the concentration in the leachate is simply calculated.

. Field pore water composition - this approach does not really constitute a leaching test.
Y ou simply sample and analyze the in situ pore water.

L eaching tests serve to quantify the source terms for fate and transport modeling. The purpose of
the leaching tests is to obtain aqueous phase concentration(s) of constituent(s) which are released
from solids when placed in aland disposal unit(s). The underlying assumptionis, if the
constituent doesn’t leach from the waste, then land disposal of that constituent is not a threat to
groundwater. The leachate concentration(s) constitute the source term for the transport and fate
modeling which is coupled with the effects information to estimate potential risk. This presents
one of the problems with the TCLP - the test does not provide a source term for modeling long-
term effects, where long-term may be 6000 - 8000 years of landfill leaching.
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There are many laboratory leaching tests that have been reported in the literature. ASTM has
developed standard |eaching tests which use aternate leaching fluids with very little additional
difference in the test methodology. EPA has one regulatory test for the classification of solid
wastes under RCRA; the TCLP (Method 1311). EPA aso has the Synthetic Precipitation

L eaching Procedure (SPLP) (Method 1312). The TCLP is expected to smulate leaching of solid
wastes placed in amunicipal landfill, while the SPLP is designed to simulate a monodisposal
situation. The TCLP and SPLP have been widely used to generate |eachate concentrations for all
types of solids for both inorganic and organic constituents.

At this point in his presentation, Dr. Murarka deferred to David Friedman of EPA for an
explanation of the origins of the composition of the leaching fluid and the liquid-solid ratio in the
TCLP. Mr. Friedman explained that there was an assumption that potentially hazardous wastes
would comprise at most 5% of the volume of the material deposited in municipal solid waste
(MSW) landfills. The municipal waste was assumed to degrade and produce the acidic liquid to
which the waste was exposed. Thus, this 5%/95% relationship lead to the specific composition
of the acetic acid solution used in the TCLP. With respect to the 20:1 ratio of extraction fluid to
waste, Mr. Friedman explained that some early leaching work performed by ASTM indicated that
while the volume of leaching fluid relative to the amount of waste (e.g., the L/Sratio) did play an
important role in determining the concentration of many chemicalsin the leachate, there was a
plateau in the L/S range around 10-20. Because there was concern with the assumption that the
waste provides an infinite source of contaminants over time, using a higher L/S of 20 was seen as
one way in which the TCLP could address this concern. However, as Mr. Friedman pointed out,
the fact that the L/S ratio could also be expressed as "5%" was serendipitous and unrelated to the
assumption that 5% of the volume of a MSW landfill was hazardous waste.

Dr. Murarka thanked Mr. Friedman for his input and pointed out that these assumptions were
some of the reasons that he felt that the present consideration of leaching tests must determine if
other L/S ratios may be more appropriate for other wastes or waste disposal scenarios.

Dr. Murarka stressed that he has no disagreement with the use of the TCLP in its original
regulatory context, e.g., for waste classification. His concern isthat there are many instances
when the TCLP is used outside of that context and that many users are not familiar with the
resulting limitations in the data. Over the last ten years or so, issues have arisen because of the
much broader use of the TCLP and SPLP test methods. He noted that the leaching potential of a
given constituent can be quite different, depending on a number of factors, such asthe
characteristics of the leaching fluid, the form of the chemical in the solids, and the disposal
conditions. The factors that affect the leaching potential of inorganic constituents are:

. pH - the pH of municipal solid waste (MSW) landfill leachate is usually in the range of
4.810 5.2, however, leachate from monofill or stabilized wastesis not.

. Redox conditions

. Liquid-to-solid ratio

. Solubility
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Different factors affect the leaching potential of organic constituents. They are:

. Partitioning or Solubility - since organic compounds are rarely available in the landfill as
crystalline solids, partitioning is the predominant consideration

. Presence of organic carbon - this factor will impact the concentration of the organic
constituents in the agqueous phase

. Liquid-to-solid ratio

. Non-agueous phase extraction

Dr. Murarka presented graphs depicting the concentration of constituentsin the leachate vs. the
pH of the leachate. He presented datafor several metals, including selenium and arsenic, as well
as organics such as PAHs from coal tar. The datafor metals show that the overall final pH of the
leachate is much more important than the pH of the actual leaching fluid itself in determining the
actual metal concentration in the leachate. Thus, which leaching fluid you start with is not as
important as knowing the pH of the final leachate, and attempts to predict |eachate concentrations
should rely on the pH of the leachate, not the original leaching fluid.

At the end of his presentation, Dr. Murarka addressed questions from the audience. Hans van der
Sloot, Netherlands Energy Research Foundation (NERF), provided extensive comments on Dr.
Murarka's presentation. He began by pointing out that new landfill construction methods arein
common use now, thus the original assumptions in the TCLP method may no longer be
applicable. Dr. Murarkareplied that this was one of the factor that he felt needed to be
considered when applying leaching tests to situations other than waste classification.

Dr. van der Sloot continued, noting that based on field data, the pH versus concentration data
presented by Dr. Murarka fit those data very well, and that pH could be used as a good predictor
of metal concentrations in many cases. He noted that the focus on organic content should be
placed exclusively on the degradable organic matter. He noted that new European Union
regulations have been proposed that will ban placing any degradable organic materialsat al in
MSW landfills, since the breakdown of these materials|ead to the acidic conditions that the
TCLP was designed to model, thus keeping them out of the landfills reduces the production of
organic acids, etc. Despite his agreement with much of Dr. Murarka's metals versus pH data, Dr.
van der Sloot urged Dr. Murarkato be careful in applying the metals data. Dr. Murarka
acknowledged that the metals situation was not as simple as it might appear, but noted that he did
not have two hoursin which to present a detailed discussion of metals speciation, but that he had,
in fact, considered the data carefully.

One participant remarked that he had reviewed about two-thirds of the leachate data submitted
under the lead paint rule and while there were some pH values as low as 4.8, most were in the
range of 6.8 to 7.2, with asmall group in the range of 8to 10. These data came from both old
and new landfills, with no clear pH trends apparent thus far, and that some were from MSW
landfills while others were from construction debris landfills. Dr. Murarkathanked him for the
information and agreed that such data would be useful in his work.

Richard Lesser, of RMRS, noted that regardless of whether EPA determines that either asingle
test isto be used, or multiple tests are developed for different scenarios, he felt it would be
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important to develop arapid approval process for alternative tests, under the performance-based
measurement system (PBMS). Otherwise, he felt it would take 8 to 9 yearsto get a new test
considered.

Modeling Overview

Dr. Zubair Saleem, of EPA's Office Solid Waste, presented information on EPA's efforts to
model the leaching behavior of wastes. He began his presentation by emphasizing that the TCLP
was designed for a specific waste mismanagement scenario and that it works well in the context
of that scenario. When applied outside of its original intent, it may not work as well.

Dr. Saleem noted that when wastes are placed in alandfill, they are subjected to various physical,
chemical, and biological processes that can result in the creation of new compounds in the waste,
changes in the mass and volume of the waste, the creation of different phases within the waste
and within the landfill. In order to accurately predict the concentration of the contaminantsin the
leachate, one must account for these changes.

Dr. Saleem pointed out that biological transformations can lead to the production of methane,
carbon dioxide, water, and various metabolic byproducts. These same biological processes
produce heat, which changes the temperature of the waste itself. The temperature changes, in
turn, affect the transport of the chemical constituents of the waste, bo